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2- Control Notch
3- Piping
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3- Jump Height Curve

4- Tail Water Rating Curve
5- Degree of Submergence



S8 g bl S 43 g5 ) SHgi] Il Sl g BT b GG Sy it Al Lolsds

A

b g8 by Y-

mdbios ) 28 & Glal)] Sloemdss (Slb (oges Ll

sy Cundiml S —on e 5 (JHC) Giae @950 slges omie polul Gyl azgs Uil —

VY B0 o b ok @)l & (Slapsad Loy 3yl 433 45 5 e oy gldisS 45 (TWRC) el

!

O 53 pobate (pl 4 358 (e WSl 5 Jo8 BB <> b wl QL Jbbon (e b TWRC dai,

il ()90 3253130 cile) TWRC

JUS L gl JUIS ys bl &) dog5 b s 9o e dslne b L Jabl —ody oxie &5 5y905 @
Db 033l 4y Sluwloro )3 (barye (630) cupd 20> A Jolao) Sl (6525 G pd cCumdmly

29 G > J 1S ol S calo b gl (aite (slonts S8 O (el 4 Gl apse & olSn 0
il —oy i b g 5y B8l Bl s el (J S glae 0 Gl b e cptel)] ases
wpsyp el abl bug (Sdgpam (i B caa Y Gl dlse cnl )3 d5de e0n e SLY
pse (2hb oy @il 4 Sdgpe S S8t oy ol el lis) Bl 5 03,5 0 el el
35 el ol basg (Sgpnm (i JSis e oY Ll Ges el Cls 4y 055 0 dplre il
Sl Gl Gas 4 425 L 5 039 (TWRC) Cundpply slyoee J31 = oy (it Sl (ol (ol g S
D9 o s 2ol ailiw] bawgs o0

& d g bl Qb Jobony e sl Jaie cundimly 3 mdge b ' pages (Stuni] £589 45 Sppo > @

Dgdige s Sl dzudes 4 (63909 Ol Sy g Ol 298 2e bl el s g5
onl 93 s (551 Sl sl e}l s oo 4 (il sl WYl 568 by 39,8 sae & alSin
505 Sdgen by 4l Ges i g J el ae Gl LD Joe jlals oo Jlisl gl Jobo @50

il

2l (St el azoe il )3 gl 298 218 g (Sgyam by wgl Ges 4 Lhal)] aoe Job
dsgs Job .l onds &3l USBR u&plj sazses glsil gly uﬁplﬂ axdes Job cpuss Hoges (V-F) S
Al oo canday (V=F) U, USBR-1 g4 il domisgs a0 bgsye jlges 5l USBR-IV gg5 sl )l

Pl (alisS s gy (b ony b el axoss b gfbjesty Vseme &5 iSa) 5 (ile] caSis
Jsb i)l ails 3)Shas & plmosls )3 5 (Sginn S wsl Ges iy aw plel)] amses Jib s

il e (Sdoyln By agl Bes ply ke el dsgs

1- General Scouring
2- Local Scouring



£ S Sl sojlw — 0, lg> Ja

e
6 — T —— =
1 gy phal) azuig =
~<{-
/
5 /
/
/!
ol I T lgs el i
I
3
= 11 gy ol deiign
2
1
0 4 6 ] 10 12 14 16 18 20
0.5
Fri=V, l(gd,)

OUsa 9958 308 cuws 1 USBR-LIT & 1 £45 el )] azedgs Job comni jl3g05 —-£ JK

osd glaio S gl g (b ox Gl & (Sgpan (on a5l Ges & a2 Ll axdgs s i) -
gloensg 3 ¥ ST gl et loged (Y-F) US55 39800 el Caomdimly JUE 351 L3 13 ol

0.3 T 1 1 1T 11
(ems) e S (? |
06T~ (M) el aznds glabl )3 ol Syl |
T — (m) o ol 3 gl Basdy |
~—~ s ol . - i .
s "--...\‘ (M) e sl 13 Bl e awndy
oJ
=12 A
5 N
N\
1.8 \\
21 \\
24 4 6 8 20 40 60 80 200
10 100
(OVd)4

Oy 3958 308 Cuws 1 el )] (glrazmsgn 43 8131 LT, cmnd 3905 -Y—-£ S

35 4 by Slusloxe )3 2950 Jhaite Candiyly U 4 Ji5 00 Shg0 & ialy] aopigs (g3 G =
b J| ol gl a2 2l (293 S sl (s 98 i () i 8 el azms g S
(St b Gialosd cel b 0 Gl amdge (295 Cond 3 Dl a8 Cgusme el azmis

- 355 Casdyly JUS Jlazs]



58 5 5yl (LS 3 (57 SHgis] Sl Ol 5 BOIAT o3 Sl (St (b Loy o¢

SHgyd (b kulgs -Y-£
sl 05 2 4 (V-F) (25 o 0ad S5 el slaazoss gl (Sg)am (b bilss

USBR-I il ausgs —Y-¥-£

Sy ol USBR-I il domigs 30 oo 035 554 YID VY 398 535 b by el W o)l domes g5 3

T=¥ JS5) sl Slus sl slaSsl b g e claSsh «alal Wil o 5l (ol Slagad S5 (g B S

N.G.

(2ol Wbl 5 (31 r3ly b ol dmidg> -

(1.7 <Fr; <2.5) USBR-I g4 il asnigs ¥-£ JSu

ol (slojy e cilo b B (laSibad siilo o8 (Sdgpten sl b ol (slaojls )3 Cul (San syl i g5 ()
s s (BglS) ISl g sialyh cslapsli gyt 53 3lpn daJU 53 o o (slaosS oli oS e |
4 Oy ) il i g5 ol cmpon 25 8 ookt 3,00 o il slasy il 13 b 5 lagylyn s bne
dp 4 (2 LA bl g oledl Sl b (oS 5 50

05 )8 a5 20 USBR (ol (slaacnoss 1S5 el 51 oolizul ( Sdgpien slaslons 1 iz (5330 53 Cenl (5500 it
S5 b olyan USBR-1 g5 bl domss 5l oslil .. 5 syl Uslas e 51 ool b Laipo Jsluws Ao _llas Mo s Ly Lol
29 ol lel il

USBR-II yiwl,] aogs ~Y-Y-£

S gl o 20 VO3l St s oo o F/051 50 35,8 308 L o39)5 ol sy USBRIT ol (slaarsg
(F-F JS2) w8bgn Joalis oleel i b olesl slacsshy 5 I b glacSsl Jol ol amds £ ol 900 03
3y90 35S (4S5 g (sylel aSed (slaojll ) obj el B ladlus wsle (63lge (sl 4 el )| dudg> £55 ()
D35 oo )8 ool



o) S ) sojlo — o, g

55 50 5 oSl alold 5 Soly o (5ye ial)] s 4 (99)9 Gl Ges b plp S5 b oSl ¢l

ol g o o Sdoen o gl Bes 2oy Vo ol wlisl gl 5 el w4 @390 Gl Ges
Al (Sdgrien G 4l Bos 200910 o Sl

L)")’ 4,.]9' B )g‘).g )LP JS‘» 8[:.;» 4 L5|°):’.|'> L)“’?’g b u].b..) Jblf &Ml) a5 Yo )l P uj.&u Cud LY ‘_,;ol.i..&v

LS o ) e paw 59y 2 AT b S5k Sl ol )3 298 e Jate el dmses 4 (Sgpan

0.02d,
-

s

o v

7 &
S wlais gl wilkud

o 7.
'Di -2,
~ s
o '"‘-'.‘w

-~ 0~ -

ETE L

) . c,
E ~ Mg ow

' LII \ =

(Fr, >4.5,V; >15m/S ) USBR-11 g9 Lol )] asgs £-€ JSui

USBR-III ol aesgs —¥'-¥'-£

FoS Ghell s 4 (03909 Qlr S S 5 ¥I0 Sl 5k 09,8 205 b ol gl USBR=II il ] aoms g
oyl yn o llas da ySicasd Caniymly 1 USBR-I sl )l dmies Yoane 355 0 035 )5 4 agh 520 10 |
Db g 03y 54 vun g Byl glases

b S sl « il (S Ky ol el amigs g5 ol a0 @) (0 —¥) U5 5 USBR=II ialy] aomgs
IS ) 36 ol ailinl gls)) g Sle clacSsl o5l g bl pni Jlages il o ole] wlin] 5 Sle slacSsl lus
5 ool s e 4 (93909 (b o b plp SIA5 (Sb oSl oy g )l loazese g5 ol > ol 0nd 1)) ()
sl (Sidgren Gy 48l Bes o3 Al el o il ] She (slaSol o alold

Sl o Ve Olu sl slaSoly glis)l il e /Y-l 58 () amse 4 9399 Gl Ges S sln

el o @8l (0 =F) IS 5 USBR-I g6 il,] doesgs 305 sl clastiie 0945 o0



iS85 5 ol S 43 5] M) Il Hlaspail g AT b Kbl S yotsd A Ly of

d!'.&j.d il

4 | 4
0.2h2 ——
T e —
A R_ A jh4I ’/ .
3 /
s | el S5 /j -
3 e =
2 2 _— = =
///.... = =77
1 — 1
ol L 1 [ 1| 111 [ 11 [ [ || L1 1 [ 11 L1 1 Jo
0 2 4 6 8 10 12 14 16 18

0.5
Fr, =¥ Ngd))

Ol 3959 348 o o3 e Ailins] gL, 5 Slo (LS b dlasl cpnd 15900 —T1-€ UKD

USBR- 1V g4 i)l gWamogs —£-Y-£
BB ¥/ B YD 39,8 33e b by gl 09 0 8l isu opl p3 cdls aw > &S USBR- IV g4 il)] (ladsmsgs

J3020 IV -USBR §oi yirol,| amigs —V-£-Y-£
b clasSgl ¢ a8l S ol il asgs g o5 ol el oad SLI(Y-F) S5 55 Jgeme USBR-IV il )] aseigs



or S ) sojlo — o, g

e sty (AF) U 51 55 olas] ] £1isy) o] Y/0 WS ol o 5 Sl

Sl Gos ) Sos8 MBI Sy il azmig> £ cnl 13 08 29,8 Sl sl (Sdgen S oL Gl 4 255 L
45l Bos VY QL Gas S yg0p nlpls 253 )8 (el g ) JalS jobo 4 (Sgyam by b 29 0 sl
P om ly rlpls 255 (o0 g0 Fwlio glgel Blo Jos g 0ad LSS e (Sdgpin (i il (Sgpdes (B
Wl Gos | P im doyd Vo B0 Ol ses 4 395 o0 dlgiin JHC g TWRC (sla oo Juloo g iol)] asmisgs S
Dgd aB)S s )3 (Sgyes oy

.»”K‘ A f[ " 13K}Hd 1
/§
v

2
#
_,_.-..-——'-'-"--—-
: ,_,_———""'---

3, 1.5 "]
= "

1

4 6 8 10 12 14 16 18

Fr=¥, gd))"

Foxe USBR-IV g9 il )l amdgn 45 (o1 oil diliw] 151 cpunnd 15905 —A-£ JSW5



iS85 5 ol S 43 5] M) Il Hlaspail g AT b Kbl S yotsd A Ly of

Sa o5 L Sicwd 15 USBR -1V £oi i)l dondgs —V-£-Y-£
dxde> g9 opl sl oas &) (A-F) S s \6\>9§ W8 ol Sicws <lp USBR-IV i)l amsgs ,S0d a3
E9 oyl il oalitwl wanl aw 5l 568 bym 398 dae a5 ol bl oo odlazul B ¥/ B Y/D 39,8 sae b by gl Ll
<10 3930 1L Sidwd YL 5D bya 39,8 sae hel)] amsgs £ onl yd iz cols)y Hlaw (6550 Sl ojlw

b

Lo dw d9d agli b ol Crow 4 Sbcadd (oYU aaw )0 0l cual Sdio doriio ST (A-F) U5 ollas
S Frgeyd d9b g0 plul (gllae g0 4 3V 98 4 slaalio o (Lab (0 Sied g (09 355 9 blee ke
Jos YU Caonw & Ko adbo yidle blaio b lgh oo 0,5 ool e ol el SO cuwndYl JU o aisl oY
axio ;) bale oo JB las sl g (58,5 Kl > jb s 13 3939 ol bl plsl 1) JUK ) Ol adaw eulais
2yl 2gn g Ko

(25<Fr <4.5) SasS &l gl oSubouss 5l USBR-IV g5 yhalf domsgs A€ S5

O Alols (Jgl cdls 5 .c8)5 )i > 4l e ladlie Job g adle (o alold (5 Cglate oS )5 50 « S dxin gyl

g s yd il o cundYl U 3 by Ges plp VA 90 by Job bl pl 3wl s (oye b plyp bays

il oo CandVl U 50 by Ges plp ¥/F dgis Wy Job byl (ol 50 el oy (1550 pouw 90 290> i (0 aliold
il 04 &)l oy Jgbo dulne (gly i ey ol gl s 5l 5550 (655 SMpgl 3 o> s

o -
CSN+/2gy

.ui )3 45
ol day (1933 9 2L o VYO Wy e dhiols (05135 008 5 200 g ol slacdls (gl o sl (055 oo C

e un 1 x5 93 Ot 02)5 S

1- Small Drops



00 S ) sojlo — o, g

oy Juolgd dluss :N
9 ¢po > g CawdYl JUK)J C)li)? Ses Y
e s by Jobo oL
o0wd gVl USBRIV ol | doxdgs —¥—£-Y-£

X5l 35S 39,8 dlael oly ol odlatul BB 07+ B Y/0+ 390 dae b by clp (V¥ JSK8) iel)] amsgs g5 oyl
D3 on ey loaile (sl Siend b loale (slaju e wile (5531 SMal (slaojl 1S3 gl 5 eslizl

! bl
s ailais

(25 <Fr, <4.5) 0us g3l USBR-IV g5 il ] amidgs —Y o —£ JSuib

b HB Job wolis ly slacSsl oS 3 sl 5] s5ke (V-F JS3) s Jpams USBRAV il sopipn ol
el 003,35 )by oas Mol USBR-IV gg5 yisal] amisgs )3 3190 ol a5 (6551 S Mgl o5 035b 5 yisel)] dmsg>

il bl 5 She lbSoh wlas gl clacSol ¢ a8l (S Jols ord Mol yiel)] g (V) IS5 solas

9 b > (MV-F) JSKs o )bl aliwl § Sbe (clacSsh g Olus b clacSsh (oolul 5 wtin Slasie aib o ol

Ored Ll 0.7d15 dlﬁlﬁ Cud P u'J.u Lgb dL“’J}l’. 9 u_’l.w L;LQJJ}Q B3N 8\.65)1 Lol 044 03 uL*” éhn.o

1- Baffled Apron Spillway
2- Baffled Apron Drop
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1- Partial Sections Of The Baffle Piers
2- Configuration
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